
 

 

  

Availability of Infrastructure: 
Resilient Cities 

 

 All targets and initiatives should 
be quantifiable and regularly 
reported 

 
Cities should avoid setting 
unquantifiable targets: there is little 
value in having a metric that cannot 
be measured. Efforts must be put into 
developing measurements that not 
only work both for the city and the 
environment but also allow clear 
assessment of progress. 
 
A further element of quantifiable 
measuring is to enable reporting of 
headway made.  This is well 
demonstrated by New York’s annual 
PlaNYC infrastructure update, which 
considers progress in building the 
city’s resilience year upon year.  
 

 Consultation in developing 
policy should be meaningful 
and effective   

 
While it is realised a balance needs to 
be struck around the amount of 
consultation to allow efficient and 
timely strategy development, 
policymakers can – and should – 
benefit from public involvement.  
 
Actions are more likely to be effective 
when they have buy-in from residents 
and businesses rather than being 
imposed on them. Additionally, regular 
reporting of progress will not only help 
retain focus on the importance of 
resilience policies, it will assist cities in 
learning from each other.  

 

policy, the use of aspirational goals, 
the application of metrics and levels of 
public involvement – making 
recommendations for each area.  
 

 Recommendations 

 

 Resilience policies should be 
well-defined and focussed 

 
Resilience cannot and should not be 
considered in isolation from economic 
and social factors: the threats are so 
great a dedicated policy is required. 
For example, New York’s policies are 
contained within a wider spatial and 
economic strategy, which means the 
important mitigation and adaptation 
messaging is in danger of being lost.  
Setting out policy clearly focussed on 
responding to climate change as 
practiced by Vancouver and 
Rotterdam is a more effective 
approach.  
 

 Any overarching objectives 
should be measureable 

 
The analysis shows the value in 
developing policy objectives that are 
measurable. All three of the cities 
have produced overarching, 
aspirational goals, such as Vancouver 
being the “world’s greenest city” by 
2020. Such objectives are intended to 
be inspirational and galvanizing but 
their vagueness risks undermining the 
commitment.  
 
Climate change mitigation and 
adaptation are about preventing and 
managing severe threats and this can 
only be done with clear measures of 
success or failure.  
 
 

Executive summary 
    

Flooding and its effects on 
infrastructure has been a recent key 
concern in the UK. With climate 
change and sea level rise incidences 
are expected become more frequent.  
 
This paper explores approaches to 
urban resilience policy in three 
coastal, river mouth cities – New York, 
Vancouver and Rotterdam – that are 
likely to experience increased 
exposure to climate change, including 
sea level rise and greater frequency of 
severe weather events.  
 
While policy-makers are increasingly 
active in the resilience sphere, there 
cannot be a one-size-fits-all approach: 
each city must develop policies that 
most suit their context and 
circumstances. Nevertheless, there 
can be certain commonalities, 
meaning one city can learn from 
another - both from their mistakes and 
their successes.  
 
The analysis shows due to the 
uniqueness of cities, it is inapposite to 
directly transfer policies of one to 
another: the development of 
successful resilience policy functions 
with the grain of a city’s makeup 
rather than against it. By working with 
the interwoven topography, climate, 
demography and economy of a city, 
policymakers will be better equipped 
to develop long-term adaptations to 
mitigate the effects of climate change.  
 
This paper begins with an overview of 
the three cities and the development 
of their resilience policies before 
moving to an analysis of key policy 
themes – the structuring of resilience 
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Availability of Infrastructure: 
Resilient Cities 
 

both above-ground and subway 
flooding. In addition, there is a 
concurrent, but lesser, risk from sea 
defences being breached.  
 
Projections are that by the 2050s, sea 
levels could rise between 30 and 75 
cm

3
. The risks from severe storms 

and flooding are also expected to 
increase: what are currently 
considered 1-in-100 year floods may 
occur five times more frequently. The 
number of hurricanes from the North 
Atlantic Basin, such as Superstorm 
Sandy - which killed 43 and paralysed 
transport networks in 2012 - will 
grow

4
. As New York is America’s 

financial and corporate capital, a 
threat to the city is a threat to the US 
as a whole. 
 

 Vancouver 

 
Located on the Fraser delta with the 
river to the south and the Burrad Inlet 
of the Pacific to the north, Vancouver 
is a young city; incorporated in 1886. 
Since then, it has experienced 
considerable residential development. 
As Table 1 shows, in 2011 it had a 
population of just over 600,000, an 
increase by about a third in 30 years. 
With 5,249/km

2
, Vancouver is the 

densest city in Canada (by 
comparison Glasgow has roughly the 
same population with a density of 
3,298/km

2
).  

 
Much of the most densely populated 
parts of Vancouver city are either 
coastal or at the mouth of the Fraser a 
river that is particularly susceptible to 
flooding caused by heavy rainfall and 
snow melt. 

 
 
 
 
 

of uncertainties. With climate change 
affecting areas in different, often 
unpredictable ways, such incremental 
and predictable responses are 
becoming less suitable. The long 
timeframes and geographically 
variable impacts involved make it 
necessary to put in place policies that 
do not have visible benefits. 
 
Overview of selected cities 

 
An increasing frequency and intensity 
of flood events is becoming the reality 
for many cities around the world, with 
coastal cities at river mouths 
particularly vulnerable to extreme 
weather events and sea level rise. 
ICE’s case study examination of three 
cities. These cities were selected 
primarily due to their differing 
responses to both the threat of and 
actual flooding and other extreme 
weather events and their contrasting 
policy approaches to climate change 
mitigation and adaptation.  
 

 New York 

 

New York is a coastal/island city with 
around 840km of coastline. As shown 
in Table 1, it has a population of 8.4 
million at a density of 10,725/km

2
 

(around double that of London). 
400,000 New Yorkers live on the city’s 
100-year floodplain. Although this is 
only 5% of the population, it 
represents a greater proportion - and 
a greater density - than any other city 
in the US

2
.  

 
The main flooding risk in New York is 
from surges caused by sudden and 
intense rainfall. Storms, often caused 
by the tail-end of hurricanes, can lead 
to waterflows that overwhelm 
drainage infrastructure and result in 

Introduction 

 
ICE recently published a series of 
three case studies examining cities 
around the world to see how they 
have managed circumstances and 
what lessons can be learned. In turn, 
these looked at the policy and 
preparedness of New York, 
Vancouver and Rotterdam exploring 
how policy is developed and resilience 
is planned and delivered.  
 
Increasingly, municipal policy-makers 
are recognising that urban resilience 
is not only building to withstand 
extreme weather and geohazards 
through constructing protection 
systems such as flood barriers or 
through engineering earthquake-
resistant buildings. Resilience is also 
regards developing and implementing 
policies, planning ahead rather than 
being taken by surprise. It is about 
both the capability to resist multi-
hazard threats while also improving 
recovery when they do happen

1
.  

 
Resilience is an attribute. It is the 
consequence of actions and 
interventions over time that inform the 
way in which a system behaves when 
subject to stresses or schocks. For 
policymakers, it concerns developing 
proactive schemes and systems, 
working with - rather than imposing on 
- administrative structures, 
communities, and existing 
infrastructure and environments.   
 
In comparison to traditional 
approaches to risk mitigation or 
disaster management, which are 
based on linear reacting to events in 
an attempt to prevent them happening 
again, urban resilience is more 
equivocal, involving a greater number 
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Image 3  Image 4  



   

 Population 
(million) 

Area 
(km

2
) 

Population 
density 
(n/km

2
) 

 

Location Predicted sea 
level rise (cm 
by 2050) 

100-year storm 
cost (% of GDP)

5
 

New York  
 

8.4 (2013) 1,214 10,725 River / 
coastal 

 

30 -75
6
 0.08 

Vancouver 0.6 (2011) 
 

115 5,249 Delta 50
7
 0.01 

Rotterdam 0.6 (2014) 
 

326 2,969 Delta 40
8
 0.14 
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Despite these pressures, it regularly 
comes near the top of polls of the 
world’s most liveable cities

9
 and 

possibly consequently, Vancouver 
was recently rated as having four of 
the ten most expensive areas for real 
estate in Canada

10
. 

 
Vancouver city saw a series of storms 
in winter 2006, which badly affected 
the coastal Stanley Park area but 
otherwise it has experienced less 
recent extreme weather than might be 
expected for a city of its location and 
topography.  
 
With climate change, in the short-to-
medium term, Vancouver is expected 
to see wetter winters, drier summers, 
with an overall increase in 
temperatures resulting in a greater 
number of extreme weather events:

 

predictions are that by 2050, a 25-
year rainfall event will occur 5½ times 
as frequently

11
. In the longer-term, 

flooding caused by sea level rise is 
the major risk with one assessment 
ranking Vancouver as the tenth most 
vulnerable city in the world

12
. 

 

 Rotterdam 

 

As the Netherlands’ second city, with 
a population 619,000, Rotterdam is 
one of the most highly urbanised parts 
of the country. It also contains 
Europe’s largest port, which covers 
over 40km

2
. The Rotterdam 

municipality comprises an area of 
326km

2 
and has a population density 

of 2,969/km
2
 (see Table 1). Around 

80% of the municipality is at or below 
sea level, as much as 6.7m under; 
one of the lowest points in the 
Netherlands.   
 
Rotterdam has lived with the threat 
and effects of both river and coastal 
flooding for centuries; including 
severe flooding in 1953. As a 
consequence, the city has led the way 
in developing flood and storm surge 
defence systems with much of 
Rotterdam protected by a network of 
barriers, dikes and dams. However, 
around 40,000 people in the city live 
outside the dikes and therefore have 
more limited protection against sea 
level rise. 

 
The climate outlook for Rotterdam for 
the remainder of the century is not 
good. The Dutch meteorological 

office recently modelled scenarios that 
have shown climate change could 
result in sea level rise as high as 
40cm by 2050 and up to 1m by 
2100

13
. The Netherlands has seen an 

increase in annual precipitation of 
14% between 1951 and 2013 and, 
due to the increase in water vapour in 
the air as the climate warms; this 
increase is forecast to continue

14
.  

 
Much of the precipitation will be in the 
form of sudden and more intense 
rainfall than previously seen. This 
would not only result in the greater 
likelihood of flooding in the lower parts 
of the country such as Rotterdam, it 
also means there would be longer 
periods of no rainfall. As such, 
Rotterdam paradoxically also faces a 
risk of warmer, drier summers leading 
to lower river levels that may result in 
pressures on electricity and drinking 
water supplies. Such drought may 
also increase flood risk for the city: 
many areas of Rotterdam are built on 
peat which is settling and compacting, 
increasing subsidence; further 
lowering ground in relation to sea 
level and destabilising dikes

15
. 
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Table 1: Overview of the three cities 
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develop the City’s rebuilding plan. 
These are set out in the 257-initiative 
SIRR report, ‘A Stronger, More 
Resilient New York’. The initiatives 
are a mixture of administrative 
programmes, studies, the rebuilding 
of neighbourhoods and reinforcing 
coastal protection measures.  
 

 Vancouver 

 

In 2011, the City of Vancouver 
Council published its Greenest City 
Action Plan (GCAP), so-called 
because it sets the city the no small 
task of becoming the “greenest city in 
the world by 2020”

17
 (see Table 2). 

GCAP, which is primarily about 
climate change mitigation, has seen 
three annual Implementation 
Updates each of which show positive 
movement towards nearly all of its 
2020 targets. It is balanced and 
strengthened with the city’s 2012 
Climate Change Adaptation Strategy 
an off-the-shelf programme to 
implement a strategy in two years

18
.   

 
While both aim to tackle climate 
change, they demonstrate different 
approaches. GCAP’s targets centred 
on areas such as reduction of CO2 

emissions, ecological footprint and 
energy use is primarily a mitigation 
strategy. In comparison, the 
Adaptation Strategy, as its title 
suggests, puts forward ways to limit 
the impacts of climate change. The 
two polices are designed to run in 
parallel and there is some cross-over 
between them, for example around 
tree planting and reducing water use.  
 

 Rotterdam 

 

The Rotterdam Climate Initiative 
(RCI), set up in 2007 is a programme 
run by the City Council in conjunction 
with the Port Authority, the Rijnmond 
Environmental Protection Agency and 
the port and industrial companies’ 
trade association (the Deltalinqs). 
Again, there are two aspects, climate 
change mitigation and adaptation. 
The key mitigation target is to reduce 
the city and port’s CO2 emissions by 
50% of 1990 levels by 2025 and is 
set out in the Programme 
on Sustainability and Climate 
Change.  
 
The less measurable main adaptation 
goal is to ensure Rotterdam is 
‘climate proof’ by the same year (see 
Table 2). Rotterdam Climate Proof 
(RCP), aims to ensure both residents’ 
actual and their perceived safety from 
extremes of rainfall, drought, water 
levels and salinisation

19
. The intention 

is adapt to its considerable climate 
challenges and to use this to market 
Rotterdam and its businesses as 
flood protection and climate 
adaptation experts.  
 
Policy analysis 

 
It is difficult to make comparisons, 
particularly internationally, between 
policies. Not only will the 
development of policies reflect (or at 
least be influenced by) their social,  
economic and geographic 
environments, so will their 
implementation and success. 
Nevertheless, as demonstrated 
below, when looking at the three 
cities, there are certain broad themes 
that apply to each: 
’s role  
 
 
 
 

Overview of policies 

 
The issue of resilience and its role in 
anticipating future challenges such as 
climate change and socio-economic 
developments is complex. It is clear 
policies in this sphere not only need to 
pay regard to the science – for 
example projections of sea level rise 
and precipitation – but also their 
unique context of people, systems 
and geography. As outlined below and 
summarised in Table 2, each of the 
three case study cities has developed 
their own approach. 
 

 New York 

 

Over the past decade, the City of New 
York has developed a set of far-
reaching resilience plans, which have 
been praised for utilising a holistic, 
adaptive approach to climate change 
set in the context of economic 
development and involving multiple 
agencies and stakeholders.  
 
PlaNYC, first published in 2007 and 
updated in 2011 (with a further 
revision due in 2015), covers 
investment in green infrastructure 
including energy, transport and 
housing up to 2030. Each iteration 
has biennial milestones and annual 
progress reports

16
. Implementation of 

PlaNYC is the responsibility of the 
City of New York’s specially set up 
Office of Long-Term Planning and 
Sustainability, which has been joined 
the recently formed Office of 
Recovery and Resiliency. 
 
In 2013, following the devastating 
Superstorm Sandy, the Special 
Initiative for Rebuilding and Resiliency 
(SIRR) was launched to adapt and 
improve the city’s infrastructure and to 
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 Policy Publication 
year 

Overall objective N
o
. goals  N

o
. initiatives / 

targets 
Progress 
published? 
 

New York 
City 

PlaNYC 2007, 2011 “A greener, greater New 
York” by 2030 
 

10, 10 127, 132 Yes - annual 

 SIRR 2013 “A stronger, more resilient 
New York” 
 

N/A 257 Yes - annual 

Vancouver GCAP 2010 “Become the greenest city 
in the world by 2020” 
 

10 30 Yes - annual 

 Climate Change 
Adaptation 
Strategy 

2012 “To ensure that Vancouver 
remains a liveable and 
resilient city, maintaining 
its values, character and 
charm in the face of 
climate change” 
 

18 109 No 

Rotterdam RCP 2008 “Ensure that Rotterdam 
will be fully climate proof 
by 2025” 
 

N/A 55 Partially  - 
annual 

 Adaptation 
Strategy 
 

2013 N/A N/A N/A No 

 Programme on 
Sustainability 
and Climate 
Change 
 

2011 N/A 10 89 Yes 

Adaptation and mitigation policy       
structure 

 

 Resilience policies should be 
well-defined and focussed 
 

All three cities have recognised the 
difference between climate change 
mitigation and adaptation and have 
identified the need for resilience 
policy that addresses both. 
 

Mitigation is a singular agenda 
focussed on reducing GHG, both 
through curtailing emissions and 
improving carbon sinks. Adaptation is 
about local impacts and is much 
more complex. As a result there is 
limited cross-over in policy between 
the city’s climate change mitigation 

more complex. As a result there is 
limited cross-over in policy between 
the city’s climate change mitigation 
and adaptation strategies 
implmentation. There are some 
instances, for example tree planting, 
that can be both an attempt to 
mitigate CO2 and an adaptation, for 
example, as flood defence.   

Here, Vancouver and Rotterdam, 
perhaps due to their similar size and 
membership of the C40 Connecting 
Delta Cities programme

20
, have taken 

similar approaches. Both initially 
published their over-arching 
programmes - respectively, GCAP 
 
 
 
’s role  

structuring adaptation and mitigation, 
the use of aspirational goals, the 
application of metrics to measure 
achievement, and degree of public 
involvement.   
 
In examining these broad themes and 
the positive and negatives of the 
differing approaches, an 
understanding of what worked where - 
both in policy development and 
application - can be established. From 
here, recommendations for each 
theme can be made.  
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Table 2: Overview of policies  
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multitude of other infrastructure 
improvement initiatives in order to 
create a “greener, greater New York”.  
PlaNYC was never conceived as an 
environmental strategy. Rather, its 
concern is around economic and 
spatial development, and aging 
infrastructure, which because it 
reflects contemporary reality includes 
consideration of the effects of climate 
change.  
 
Drafting the policy in this way might 
have the advantage of producing a 
rounder, more interlinked and 
concrete approach, however, it also 
presents difficulties. The wider 
environmental initiatives, which are 
often more intractable, will frequently 
be set aside in favour of low-hanging 
fruit such as “create tools to identify 
parks and public space priority areas” 
and “increase the transparency and 
accessibility of brownfield clean-up 
plans”

25
. Furthermore, there is a risk 

in trying to be all things to all people, 
none are satisfied. 
 
As they allow clear attention to be 
paid to climate change mitigation and 
adaptation and make the case that it 
is important in and of itself the 
method followed by Vancouver and 
Rotterdam of setting out policy 
clearly focussed on such urban 
resilience is more effective. This is 
not to say issues should be 
considered in isolation from 
economic and social factors but 
rather the concerns and risks are so 
great a dedicated policy is required to 
enable focus.  
 
 

 Aspirational goals 

 

 Any overarching objectives 
should be measureable 

 
The three city’s policies have 
generally been welcomed by 
commentators, winning international 
commendations and prizes. For 
example, Vancouver has been 
praised for providing a “strong vision 
for a sustainable future”

26
 and 

PlaNYC “is considered by local 
governments…to be the gold 
standard for big-city sustainability 
plans”

27
. In part, this is because they 

have been seen as ‘big picture’, 
seeking to galvanise action within 
their areas but also act as an 
inspiration for other cities.  
 
Each city publishes annual update 
reports particularising individual 
targets, which theoretically can be 
used to measure progress towards 
overarching objectives (see Use of 
‘metrics’, below). However, due to the 
vague and aspirational nature of the 
overall objectives this is more difficult 
in practice. For example, Rotterdam 
does not provide a method for 
assessing whether the city will be 
climate proof in 2025. In a context of 
continually evolving understanding of 
risk and solutions, an absence is very 
difficult to prove: that Rotterdam has 
not been flooded is not the same as 
saying it will not be. 
 
Adaptation is a process of risk 
reduction but it can never be totally 
eliminated. The Rotterdam strategy 
does not try to qualify this by 
analysing the residual risk associated 
with a ‘climate proof’ status.  
 
 
 
 
 

in 2010 and RCP in 2009 - and 
followed these with more technical 
adaptation strategies. Of the two, 
Vancouver, which is based on ICLEI 
Local Governments for Sustainability 
methodology

21
 is the more detailed 

document listing a wide range of 
categorised actions. Rotterdam’s 
Adaptation Strategy is less of a 
blueprint. It provides an “indication of 
the priorities, proposes links that can 
be made with the plans and projects” 
to be carried out with the RCI 
members and partner organisations

22
.   

 

New York took a different approach. 
2007’s PlaNYC was one of the first to 
recognise the importance of city level 
urban resilience. Its initiatives mainly 
focus on general improvements to 
infrastructure but while some of these 
have a green element, for example, 
expanding district-based generation 
and improving commuter rail services, 
this is not universal, which has led the 
document to be characterised as a 
wish list

23
. Despite it being described 

as an urgent cross cutting 
challenge

24
, and inclusion of the goal 

of reducing CO2 emissions by 30% by 
2030, climate change adaptation is 
not directly addressed in PlaNYC.  
 

The three cities’ approaches employ 
the basic methodology of the moving 
from the general to the particular and 
with it shifting the focus to adaptation: 
what climate change means for them, 
as opposed to the global phenomena. 
With Vancouver and Rotterdam the 
general is clearly aspirational - 
becoming the greenest city and 
climate proofing - but where the main 
objective is to address climate  
change. In contrast, with PlaNYC, 
mitigation is combined with a  
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sufficiently succinct to be headline-
grabbing and  can also provide feel-
good while being vague enough for 
different people to ascribe their own 
meaning. In addition, the lack of 
definition means success could be 
claimed under most circumstances, 
therefore maintaining optimism and 
encouraging future goals and action. 
It also partially assuages the risks of 
chasing targets – if the overall 
objective were concrete and defined 
it could lead to unintended 
consequences associated with ‘target 
culture’. 
 
While this could be a persuasive 
argument for policy makers it does 
not work properly for the case study 
cities. Setting an ill-defined headline 
goal undermines the commitment 
required and can lead to subsidiary 
targets being similarly imprecise. For 
example, the 15 GCAP goals include 
doubling the number of “businesses 
greening their operations”

29 
but there 

is no definition of what this means 
(see Use of ‘metrics’, below).  
 
That all three case study cities have 
high-profile, quantified CO2/GHG 
reduction targets (which Rotterdam 
at least, is currently struggling to 
meet) shows there is no aversion to 
using metrics in headline measures 
per se. Moreover, there is, of course, 
no actual need for an overall 
objective: neither London’s Climate 
Change Adaptation Strategy nor the 
equivalents in Birmingham or 
Manchester have one. As such, it 
seems curious that the cities have all 
opted for ambiguous overall 
objectives that raise more questions 
than they answer and, therefore, 
undermine the case they are trying to 
make. 
 

Use of ‘metrics’ 

 

 All targets and initiatives 
should be quantifiable and 
regularly reported 

 
For New York with PlaNYC (2007 and 
its 2011 update) and SIRR there are 
a mass of initiatives and sub-
initiatives – far more than employed 
by the other two cities. Each have 
one or two milestones and most feed 
into more than one goal (see Table 
2). 
 
SIRR in particular has been criticised 
for initiatives that focus on ‘low-
hanging fruit’ rather than attempting 
to tackle deeper, more important 
problems

30
. It certainly has had 

swifter progress towards its 
milestones than PlaNYC itself but this 
is because it is a different type of 
document focusing on administrative 
measures such as “amending the 
Construction Code” and “launch of 
comprehensive food distribution study 
to identify supply chain 
vulnerabilities”

30
. In comparison, 

PlaNYC, while committing to some 
studies and reviews also contains a 
significant number of construction 
projects, which by their nature will 
take longer to complete.  
 
As shown in Table 2, Vancouver’s 
GCAP also has 10 goals, but they are 
supported by far fewer initiatives. 
Each goal has two or three targets 
attached (there are 30 in total). 
Vancouver’s Climate Change 
Adaptation Strategy is more detailed.  
’It lists over 100 actions across six 
policy areas with details of funding s 

streams, responsibility, the amount of 
effort each action expected to take 
role  
 
 
 

A further complication in assessment 
is shown by Vancouver’s GCAP, 
which sets out the aim of becoming 
the greenest city in the world by 2020. 
Determining whether the city has 
become substantially ‘greener’ is 
problematic. Moreover, being the 
‘greenest’ would mean somehow 
being assessed as ‘greener’ than all 
other cities. There are, of course, 
goals and targets that can be 
measured but these suffer from the 
same overall assessment problems 
outlined for Rotterdam.  
 
PlaNYC’s objective of creating a 
‘greener, greater New York’ is slightly 
less ambitious and partly 
measureable. Similar to Vancouver 
and Rotterdam, there is no definition 
of ‘greener’ and ‘greater’ but as there 
are no claims to a definite end-state 
such as ‘greenest’, the objective 
effectively means ‘better than it was’. 
In terms of ‘greener’ this can be 
monitored in both senses of the word 
through achievement of goals, for 
example “clean up all contaminated 
land in New York” and “reduce global 
warming emissions by more than 
30%”. ‘Greater’, however, is a more 
subjective and less measureable.  
 
While each city can be congratulated 
for their long-term thinking, questions 
remain around translating it into 
practical application, which in turn 
prompts the question of if  
the value in the overall objectives is 
not whether they can be measured (or 
are even achievable) but that they are 
inspirational. 
 
From this point of view, the purpose of 
the headline objective is to give 
something to aspire to that is 
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has been previously described as of 
importance.  
 
Vancouver’s Adaptation Strategy 
also details its annual programme to 
review and evaluate, and to revise 
and update as necessary every five 
years. To date, two annual reviews 
have been carried out but they have 
been internal City of Vancouver 
documents, not made publically 
available as implied in the Strategy.  
 
For Rotterdam, RCP covers five 
themes, each of which has between 
four and 14 ‘products’ listed as 
outputs from 2009 to 2015. In 
addition to the RCP, and run as part 
of the RCI by Rotterdam City 
Council, is the Programme on 
Sustainability and Climate Change 
which sets out measures to be taken 
by the Council and its partners from 
2011 to 2014 (see Table 2).  
 
The Programme has annual 
Sustainability Monitors, which track 
progress against 10 Sustainability 
Tasks. There are annual publications 
of a summary and full report. The 
summaries are typically four pages 
long and give a very brief overview, 
grouping together Task areas, 
whereas the full reports go into detail 
on each task, objective and indicator. 
Unlike with PlaNYC and GCAP 
reporting, there is no synopsis table 
detailing whether progress is positive 
or negative for each. This causes 
some discrepancies. For example, 
only the full version outlines the 
current lack of progress on reducing 
CO2 emissions: 

they are currently greater than in 
1990 and, indeed, are forecast to rise 
further in the next few years before 
reducing dramatically as new 
schemes come on line

34
. Instead, the 

summary gives a more positive 
contrast with the previous year’s 
emission levels

35
. While it is accepted 

there is a difficulty for officials in 
getting clear messages across in 
summary documents and there is a 
desire to accentuate the positive, it 
also appears slightly disingenuous 
not to make clear the current lack of 
progress (even if it were expected). 
 
For Rotterdam, the RCP places 
importance on developing a Climate 
Barometer, which is designed to 
enable the assessment and 
description of Rotterdam’s “climate 
resilience performance relative to the 
ideal situation and in comparison with 
other cities”

36
. Despite being 

developed, the Climate Barometer, 
like Vancouver’s annual Adaptation 
Strategy progress reports, has not 
been published but, instead, is used 
as an internal tool by RCI

37
. While the 

annual Sustainability Monitors are 
public, the non-publication of the 
Climate Barometer seems like a 
missed opportunity to not only 
demonstrate Rotterdam’s progress 
towards its 2025 goals but also assist 
other cities to make similar efforts. 
Moreover, the lack of willingness to 
share this information would seem to 
contradict the emphasis placed on 
developing climate change adaptation 
as an economic sector for the city.  
 
It is understood developing such 
indicators is a challenging task: 
climate change mitigation and 
adaptation are wide subjects with a 
plethora of specific and general, 
 
 
’s role  

and their priority. The targets are a 
mixture of the specific such as 
reducing per capita water 
consumption by 33% and the vague, 
for example the number of “green 
jobs”.  
 
GCAP is subject to annual 
implementation updates. The most 
recent (for 2013-14) shows positive 
progress towards all but one of the 
targets. The laggard is the percentage 
of “businesses engaged in greening 
their operations”, which aims to 
double engagement to 10%. However, 
progress will not be known until a 
survey is carried out in 2015. The 
concern here is not so much that 
there is no information at present, 
rather that there is no clear definition 
on ‘greening operations’. GCAP itself 
refers to “encouraging organisations 
and businesses to make 
environmentally responsible 
improvements in their operations” 
such as increasing recycling and 
energy efficiency

31
 but does not 

provide any detail. Moreover, if it is 
assessed by survey, this would 
suggest at least an element of self-
reporting and extrapolation. 
 
A similar problem of inexactitude can 
be seen with the ecological footprint 
goal, which is to “reduce Vancouver’s 
ecological footprint by 33% over 2006 
levels”

32
. This stems from applying a 

metric to a fuzzy concept. Vancouver 
has used a proxy: “the number of 
people empowered…to take personal 
action in support of a greenest city 
goal”

33
. No reason is given for the 

substitution, let alone why one which 
is vague and is not directly related to 
the goal. It would seem more sensible 
to adjust the goal rather than 
shoehorn in an indicator even when it 
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 Public involvement 

 

 Consultation in developing 
policy should be meaningful  
and effective 

 
The three case study cities have also 
adopted varying approaches to 
involving the public in the 
development of their plans.  
 
For GCAP, Vancouver consulted 
widely using a mixture of methods 
including opening up comments to a 
world-wide audience online as well 
as focussed workshops and other 
events for locals: more than 35,000 
people participated online, and in 
Vancouver around 9,500 attended a 
series of consultation events. The 
City of Vancouver described it as “the 
example for best practices in citizen 
collaboration, and [building] the kinds 
of partnerships required for achieving 
the goals and targets”.

38
 

 
The level of public involvement did 
not extend to the later Climate 
Change Adaptation Strategy. A 
decision was taken by the City 
Council that as the document was 
largely a set technical measures on 
how Vancouver can best address 
upcoming climate challenges, it 
should instead be developed solely 
by the Council in conjunction with 
agencies and experts

39
.  

 
In developing PlaNYC, the City of 
New York made considerable effort 
in early stages to consult the public. 
However, this inclusive approach has 
not been followed through to the 
report drafting, let alone 
implementation stages, which require 
actions not only by public bodies but  

also by citizens themselves.This has 
led to engagement with residents 
being described by some as “top-
down” and “appearing more to 
appease advocates than invite and 
influence the shape and content of 
the plan”

40
. In this regard, some 

commentators have argued PlaNYC 
suffered because the City engaged 
McKinsey as consultants with a 
central co-ordinating and data 
gathering role rather than using public 
agencies

41
.  

 
Due to its extensive experience in 
flood defence techniques, Rotterdam 
has a relatively high profile when it 
comes to developing climate change 
adaptation technologies and policies. 
The city has a prominent role in 
groups such as Connecting Delta 
Cities and C40, the Climate Cities 
Leadership Group. In addition, it has 
specifically identified both the 
technical and policy aspects of 
adaptation as potentially being of 
significant economic benefit to the 
city. Nevertheless, there was no 
public consultation in drawing up the 
RCP nor the Climate Change 
Adaptation Strategy, a decision, 
which in part attributed by the City 
Council to residents’ lack of interest, 
unless on specific, physical 
measures, which in turn stems from 
the ubiquity of flood prevention 
processes in Rotterdam

42
. This 

perception of public attitude may well 
be the case - studies have 
demonstrated residents will begin to 
take interest or action in flood 
prevention only after they have 
experienced flooding themselves

43
.  r 

Another potential reason of 
neglecting flood risk could be the 
paucity of communication: more than 
half of Rotterdam residents do not ole  
 
 
 

interrelated and stratified topics 
whose relevance and relative 
importance shift over time. In addition, 
for local authorities, there is a need to 
balance many competing interests 
and a further need for targets to be 
realistically achievable, suitably 
indicative and comprehensive. 
However,the decision to focus on a 
limited number of goals and targets 
does not appear to have increased 
quality. This is particularly the case for 
GCAP where its ecological footprint 
target is described as being of 
importance but the measure chosen 
cannot provide the information 
required to make an informed 
assessment. 
 
The decision by both Rotterdam and 
Vancouver not to make assessment 
against their adaptation strategies 
publically available, despite initial 
indications that they would, is odd. 
Both cities have placed themselves as 
leaders in the climate change 
adaptation field, positions that they 
aim to further develop and - 
particularly in the case of Rotterdam - 
capitalise on. Both cities have also 
indicated their intention to co-ordinate 
and co-operate through developing 
networks of partners and providing 
information for citizens and 
businesses. 
 
The adaptation strategies will have a 
significant effect on their citizens. It 
follows that the non-publication of 
their progress reports could lead to a 
sense changes are being imposed 
through a top-down approach. As this 
can involve alterations not just to 
meta-policies but also to peoples’ 
everyday lives, this would seem 
contra to the inclusive intentions of the 
policies.   
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gaining public and politicians’ support 
for adaptation measures is easier as 
even drastic city-wide mitigation 
would have little impact on global 
climate change

47
. Mitigation is mostly 

related to the reduction of 
greenhouse gas emissions - it also 
regards protecting and increasing 
carbon sinks - which means local 
authorities simply do not have the 
necessary reach to have any 
significant correcting effect. 
This said, as the world urbanises, 
collectively cities account for 
significant and growing proportion of 
emissions, so action at a city scale is 
essential. Cities have become 
important and innovative mitigators. 
Many cities including mid-sized ones 
such as Rotterdam and Vancouver 
alongside metropolises such as New 
York have publically committed to 
carbon reductions.  
 
Whether the overall mitigation 
objective is achieved will be clear 
and can be independently, 
objectively verified. This, however, 
cannot be said of the goals like 
‘climate proofing’, becoming the 
‘greenest city’ or even being ‘greener 
and greater’. While using such 
wording must be attractive to 
politicians and policy-makers alike in 
that they seem ambitious and 
position the cities as 
world leaders a look beneath the 
headline-grabbing surface shows that 
it can lead to unintended 
complications.  
 
If a policy is to be developed in this 
manner - and there are strong 
positive arguments for doing so - a 
step back should be taken and the 
goal is looked at objectively. 

For example, what does aiming to be 
the ‘greenest city’, ‘climate proof’ or 
‘greener and greater’ actually mean? 
Can it be easily defined? Can 
achievement be objectively 
determined? How will it relate to other 
goals/targets and their indicators? If 
the answer to any of these questions 
is “don’t know” then the objective 
should be reassessed. When doing 
so, it should borne in mind there is no 
actual need for a city’s climate 
changer strategy to have such a goal.   
 
The importance in getting the 
overarching objective right is 
demonstrated by the three case 
studies examined in this paper. A 
vagueness in setting it seems to have 
led to problems in defining initiatives 
and targets. Here, Vancouver is the 
prominent example. An objective to 
be the world’s greenest city by 2020 
is laudable but because this is neither 
defined nor measured, the goals and 
targets set out in the Greenest City 
Action Plan are, in parts, similarly 
vague – doubling ‘green jobs’, and 
companies ‘greening their 
operations’, Use of such measures 
undermines confidence in what the 
city is trying to do and raises 
questions of lip-service being paid.  
 
The use of metrics should be just that 
– relating to measurement. PlaNYC 
states that its initiatives follow the 
maxim of what cannot be measured 
cannot be managed

48
. While PlaNYC 

has been criticised for the simplicity 
of its metrics

49
 it has the distinct 

advantage in that it is clear whether 
the majority of initiatives are 
achieved. In comparison, Rotterdam’s 
RCP is less certain in some of its 
objectives, for example for two of 
 
’s role  
 
 

know if they are living inside or 
outside the dikes

44
. 

 
In New York and to a lesser extent 
Vancouver, there are clear sectors of 
the community who feel that there has 
not been enough – or enough at the 
right time – involvement in drawing up 
their respective plans. In contrast, for 
Rotterdam in developing its policies 
there was little if any involvement but 
this does not appear to have been 
seen as a problem

45
. In part this 

seems to be contextual difference 
between the cities. New York has 
never had a spatial planning strategy, 
which particularly post-Sandy has 
meant PlaNYC has been portrayed as 
one and has, therefore, attracted a lot 
of attention. In contrast, Vancouver 
has a well-established environmental 
and consultation-orientated municipal 
politics. While Rotterdam does too, 
the centuries of living with flood 
policies means it is seen as an 
integral part of what the city council 
does. 
 
Conclusions 

 
The setting of targets to measure the 
progress towards such inter-related 
and overlapping climate change 
adaptation and mitigation goals will 
always be difficult, particularly for 
municipalities. A recent study looking 
at resilience planning and climate 
change in land use planning in 
Rotterdam

46
 concluded the concept 

had only lately begun to feature in 
policy-making. From the review 
above, this also appears to the case 
with Vancouver and New York.  
 
This is perhaps because, as some 
commentators have argued, that 
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In Rotterdam the policy response to 
the threats associated with climate 
change is seen as an extension of 
the already well-developed flooding 
policies. It is seen as something the 
City Council does and what 
representatives are elected for, so 
there is no need to further involve 
citizens until actual, physical 
measures are put in place.  
 
In limiting public involvement in 
developing climate change policy, 
particularly around choosing 
representative indicators, there is a 
risk that more local (but still denotive) 
issues are overlooked. As described 
above, in this sphere context is 
crucial, so to exclude methods of 
framing it (and potentially making it 
relevant to local residents) seems 
counterproductive. Obviously, the 
time and resources available will be a 
decisive factor around just how much 
engagement is possible but if a more 
consultative process is conceivable it 
could help community buy-in and 
ownership of the strategy by 
including indicators that are pertinent 
to them rather than abstract from 
their lives.  
 
Cities are successful because they 
are microcosms – they are complex 
structures and systems which 
contain, in miniature, all the features 
of the larger structure or system (the 
country).  However, each city is 
unique with its own interwoven 
topography, climate, demography 
and economy that combine to form 
its opportunities but also its 
vulnerabilities. Therefore, to create a 
truly functional, adaptive resilience 

plan that can design for and react to 
variation, the cosmos of a city need 
not only to be understood but worked 
with.  
 
If designed with care and due regard 
to locality, then climate change 
mitigation and adaptation strategies 
based on goals, indicators and 
targets can be very useful not only 
giving a city a clear direction and 
something to work towards but also in 
inspiring and galvanizing action. 
However, as with statistics where 
goals indicators, targets and are used 
they have to be carefully chosen  
to minimise the risk of (un)intentional 
misinformation and obfuscation.  
 
The three case studies examined in 
this paper show far-sighted and 
inclusive approaches that can be 
employed by municipalities. However, 
and perhaps because they represent 
some of the first attempts to manage 
the development of such strategies, 
there appears to be inadequate 
attention paid to developing both the 
overarching goals and ensuring the 
validity of some of the initiatives and 
targets. This could potentially be 
improved both by increased public 
participation when it comes to goal 
setting and regular public reporting on 
progress.  
 
 
 
 
 

 

the five themes, Accessibility and City 
Climate are that in Rotterdam by 2025 
“the transport infrastructure of the city 
and port will be climate proof” and “the 
physical living environment will be 
acceptable everywhere in the city 
throughout the year”

50
. While it has 

been argued that the PlaNYC method 
is possibly too detailed and an 
“accountant’s approach”

51
, if one of 

the main aims of goals, targets and 
initiatives is to track the progress 
towards greater climate change 
resilience, it is necessary to use 
processes that can actually be 
measured. 
 
The level of public involvement 
through consultation and engagement 
in developing resilience policies is a 
knotty problem, to which there is 
unlikely to be a correct answer, even 
for individual cities. Vancouver and 
Rotterdam show this in extremis. The 
former opened up initial engagement 
not only to its own citizens but to the 
world via its web portal. In contrast for 
the latter, Rotterdam City Council did 
no public engagement for either RCP 
or its adaptation strategy but both 
approaches have, largely, worked.  
 
Vancouver City Council received 
some criticism of there being less 
consultation in GCAP’s later stages 
but this has been muted and the 
process is generally seen as an 
exemplar for other similar sized cities. 
In part, this is because comparatively, 
Vancouver hasn’t experienced serious 
flooding / climate change related 
severe weather, and as such, the 
work at least seems theoretical. This 
cannot be said of Rotterdam, which in 
terms of community involvement is at 
the opposite end of the spectrum.  

Availability of Infrastructure: 
Resilient Cities 
 

A
v
a

il
a
b

il
it

y
 o

f 
in

fr
a
s
tr

u
c
tu

re
  

o
f 

In
fr

a
s
tr

u
c
tu

re
 c

a
s
e
 s

tu
d

ie
s

 

Image  21  Image 22  

R
e
s
il

ie
n

t 
C

it
ie

s
  

 



 

 

43 - Bubeck et al (2012: 3516) 
44 - Vliet and Aerts (2014: 10)   
45 - Molenaar , A., City of Rotterdam, in 
conversation with author (2014) 
46 - Stead and Taşan-Kok (2013: 224) 
47 - Taşan-Kok et al (2013: 45) 
48 - City of New York (2014: 5) 
49 - Finn (2008: 16) 
50 - Rotterdam Climate Initiative (2009: 
12, 15) 
51 - Agnotti (2011) 

 
Images: 1- Roberson (2013) New York 
bridge; 2 - van Dordrecht (2010) 
Container ship in the Port of Rotterdam;  
3 - Siemers (unknown date) Apocalypse 
New York;  4 - Schmidt (2012) 
Wereldhavendagen;  
5 - Ibid (2012) NAi; 6 – Tourism 
Vancouver (unknown date) West end with 
snowy mountains; 7 - de Swart (2011) 
Marathon 02; 8 - Byrne (unknown date) 
New York from Empire State Building; 
9 - Droppert (2010) Drijvend Paviljoen; 
10 - Tourism Vancouver (unknown date) 
Granville Island Ferry Dock; 11 – Ibid 
Skytrain in city; 12 - Verweij (2013) 
Rechtbank Rotterdam; 13 - Tourism 
Vancouver (unknown date) Granville 
Bridge; 14 - Zitzitoune (2010) Filé Of 
Yellow Cab; 15 – Butterfield (2006) 
Recruiting; 16 - Tourism Vancouver 
(unknown date) Harbour Cruise MPV 
Constitution; 17 - Tourism Vancouver 
(unknown date) Harbour Air Floatplanes; 
18 – Gelock (2009) Brooklyn Bridge at 
Night; 19 - Droppert (2011) Panama ship; 
20 - Tourism Vancouver (2010) False 
Creek inuksuk statue; 21 -  Tourism 
Vancouver  (unknown date) View of 
Canada Place, The Lookout and 
skyline;22 – Heeman (2010) The Hefbrug; 
23 - Tourism Vancouver  (unknown date) 
Robson Street at night with car lights 
blurred; 24 - Niemantsverdriet (2006) The 
Van Nelle factory. 

 

 
About ICE 
 

ICE is a leading source of 
professional expertise in 
transport, water supply and 
treatment, flood management, 
waste and energy.  
 
Established in 1818, it has over 
85,000 members, 25% of whom 
are outside the United Kingdom. 
 
ICE has long worked with the 
governments to help them 
achieve their objectives, and 
provides independent 
professional advice to all 
political parties.  
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For more information please 
contact:  
 

Gavin Miller  

ICE Policy Manager  

 
e gavin.miller@ice.org.uk  

t +44 (0)20 7665 2309  

w ice.org.uk 
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